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them. Some sites can be
conserved for as little as
$30,000,” Ricketts said.
Estimates suggest that, although
species become extinct naturally,
the rate of human-induced loss is
100 to 1,000 times faster.
Although the species identified
in the study require immediate
attention and may prove difficult
to conserve, the authors believe
their recovery is within reach.
Indeed, several species that
would have met all the
researchers’ criteria as
endangered are now recovering
as a result of successful
conservation measures. These
include the Seychelles warbler,
the Seychelles magpie-robin and
the Rodrigues Fody. “The 794
trigger species represent similar
opportunities for conservation,”
the researchers report.
“Clearly, the primary response
to avoid these impending
extinctions will be to safeguard
their sites through land
purchase, conservation
easements, community
management, or protected area
enforcement and to monitor their
condition over time,” the
researchers say.
The researchers also point out
that some species with wider
geographical diversity, which
were excluded from this study of
locally distributed species, are
also under serious threat and
also in need of urgent
conservation plans. The dramatic
decline of the Asian Gyps
vultures, is highlighted.
“The sites we identify are a
critical subset of global
conservation priorities,
complementing other efforts by
focusing on relatively small
scales and short time horizons:
they are known places where
extinctions are imminent unless
immediate conservation action is
taken,” the authors say.
Mike Parr, secretary of the
Alliance for Zero Extinction, the
conservationist organisation that
carried out the study, said: “At
stake are the future genetic
diversity of Earth’s ecosystems
and the global ecotourism
economy worth billions of dollars
per year. We have a moral
obligation to act.”
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species divide into either males or
females, evolutionists face a
challenge in explaining those
species that do not conform to this
type: hermaphrodites are the norm
in some species and others show a
more exotic mix of individuals with
varying sexual identities. How
these came about and what light
they may throw on the evolution of
separate sexes has been an
intriguing question for both field
and theoretical biologists.
In a new study led by Stephen
Weeks at the University of Akron,
Ohio, reported in the Proceedings
of the Royal Society (published
online), researchers believe that
one sexual system — males and
hermaphrodites, that
theoreticians believe to be
evolutionary unstable — may
actually be an ancient and
enduring lifestyle in one group of
freshwater shrimps.
When evolution favours a shift
from one reproductive mode to
another, three temporary forms of
reproduction are thought to
accompany the transition: a
Sex-shift surprise 
Populations of males and
hermaphrodites appear to have a
surprising evolutionary endurance
in one group of freshwater
crustaceans. Nigel Williams
reports.mixture of hermaphrodites, males
and females (trioecy),
hermaphrodites and females
(gynodioecy), or hermaphrodites
and males (androdioecy). Of
these, many researchers believe
trioecy to be highly unstable, and
thus, gynodioecy or androdioecy
are predicted to be the two likely
transitionary reproductive modes.
Field researchers have found
gynodioecy to be more common
than androdioecy, which is
suggested by theoretical studies
of breeding system evolution.
Researchers have developed
two categories of models that
might lead to the persistence of
androdioecy in species in which
this breeding system has been
documented. But “because the
conditions for the stable
maintenance of males with
hermaphrodites are stringent in
these models, androdioecy is
predicted to be short-lived,” the
researchers say.
To date, no multi-species,
higher-level taxon has been
described as being composed of
only androdioecious species,
again suggesting that
androdioecy is a relatively recent
and transient reproductive
development in the various taxa in
which it occurs.
One well-described
androdioecious system is found inGame plan: One group of freshwater shrimps appears to comprise ancient populations
of males and hermaphrodites. (Picture: Photolibrary.com.)
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Biology’s next top
model
Greg Gibson
The Dog and Its Genome —
Edited by Elaine A. Ostrander, Urs
Giger, and Kerstin Lindblad-Toh.
(Monograph 44 of the Cold Spring
Harbor Laboratory Press, Cold
Spring Harbor, New York 2006).
ISBN: 0-87969-742-3 (hardcover)
Anyone who loves dogs and
makes a living studying genomes
is sure to enjoy a new collection of
reviews entitled ‘The Dog and Its
Genome’. A wide range of topics is
covered, from the role of dogs in a
modern military to clinical trials for
gene therapy, and from genetic
dissection of congenital hip
dysplasia to selection on cognitive
function in silver foxes. The
question is, though, whether or not
someone not so enamored with
dogs is likely to find the subject
matter interesting and compelling.
This question is at the heart of the
matter of whether the recent
completion of the canine genome
sequence will see the domestic
dog take its place alongside the
laboratory mouse as an
indispensable model for human
disease.
I put this question to one of my
own shelties, Paddington. He
looked me straight in the eye and
firmly expressed his opinion that
the real question is whether the
human is a useful model for canine
disease? There are many
indications that it is, but certain
deficiencies of the human system
limit their utility for identification of
susceptibility factors for complex
disease. The first generation of the
canine haplotype map and
increasing interest in canine
genetics suggest that much
progress is to be expected from
direct study of a wide range of
breeds.
The primary advantage of the
dog for mapping complex
diseases is that the two-phase
recent history of the species,
involving initial domestication out-
of-Asia approximately 40,000
years ago, followed by very recent
selection of over 200 breeds, has
left a very convenient haplotype
block structure. Within most
breeds, it appears that the
genome can be regarded as a
mosaic of just ten thousand
segments, and this number of
tagging polymorphisms (SNPs)
should be sufficient to conduct a
whole genome scan for
association between genotype and
disease. That is about one tenth
the number required for humans,
though it remains to be seen
whether the density is as
comprehensive as theory
suggests. Subsequently, more
focused sampling across regions
in a collection of breeds promises
to refine 5 Mb intervals to
individual candidate genes, as the
boundaries of haplotype blocks
are thought to vary among breeds.
This scheme is outlined nicely in
the book, in the chapter authored
by Lindblad-Toh and coworkers,
who also provide a more detailed
description of the 7.6X assembly
of the genome of a boxer as well
as initial observations of the
canine hapmap in a recent Nature
paper [1].
It is becoming apparent that the
alleles that promote disease
susceptibility are often unevenly
distributed across human
populations. This presents a
considerable drawback for
association mapping in humans,
because of the so-called
population stratification problem,
and considerably reduces their
utility relative to Canis familiaris.
The breed structure of domestic
dogs not only provides a
framework for study designs that
are relatively unaffected by
admixture, but also takes
advantage of the hypothesis that
most common disease alleles have
been captured by the inbreeding
process. The biggest uncertainty,
common to both dogs and
humans, is genetic heterogeneity:
if different polymorphisms
contribute to disease in different
populations or breeds,
comparisons across these groups
are not informative. But many of
the alleles of interest likely arose
prior to recent breed formation,the primitive crustacean class
Branchipodia, specifically in the
clam shrimp Eulimnadia texana
Populations of these shrimps
comprise males and self-
compatible hermaphrodites.
Previous studies have
suggested that the transition to
androdioecy in the clam shrimp
may have been a rather recent
event. But, because of the ancient
origins of the Branchiopodia,
other have suggested a more
ancient origin.
In the new study, the team has
studied the reproductive
strategies of a number of species
of shrimp within the genus
Eulimnadia from all continents
where they occur. The actual
number of species is currently
debated but thought to be
between 28 and 44. The team
report data on 11 species and find
that nine showed definitive
evidence of androdioecy.
“Because these species
represent a random subset of the
28–44 species of Eulimnadia and
are distributed across all
continents that contain the
shrimp, the most parsimonious
explanation at present for the
preponderance of this breeding
system in Eulimnadia is that it
arose at or before the origin of
this genus,” the authors report.
As widespread recent dispersal
of these shrimps appears unlikely,
the researchers have compared
populations with the history of
continental movements that may
have separated previously closely
associated populations. Such
ancient separations, the authors
believe, have meant that these
clam shrimp have retained
androdioecy through multiple
speciation events and across tens
to hundreds of millions of years,
suggesting “that in this genus,
androdioecy has been a highly
successful and important mode of
reproduction.”
These results throw up fresh
fuel for the theoreticians. “Any
truly comprehensive model
seeking to delineate the benefits
of separation of the sexes relative
to hermaphroditism must now
explain the long-lived coexistence
of males with hermaphrodites in
the Eulimnadia crustacea,” the
authors believe.Book
review
